SUMMARY Jejunal fluid secretion induced by perfusion with oleic acid can be reduced by the addition of cholesterol. The present study was performed to test the specificity of this effect by comparing the effects of cholesterol with that of a plant sterol, f3-sitosterol during perfusion of the jejunum in healthy volunteers. In addition, we compared the solubilities of cholesterol and ,B3sitosterol in micellar solutions and their jejunal absorption rates. One millimolar ,B-sitosterol was as effective as 1 mM cholesterol in reducing jejunal fluid secretion induced by 6 mM oleate (n=7). In mixed micellar solutions consisting of 10 mM taurocholate and 6 mM oleate, solubility of ,Bsitosterol is about one third of cholesterol solubility. When cholesterol was gradually replaced by ,B-sitosterol in the incubation mixture, ,B-sitosterol reduced cholesterol solubility to a greater extent than would be expected from an equimolar replacement of cholesterol by ,&fsitosterol. Absorption of f3-sitosterol was limited by its solubility in mixed micellar solutions and both sterols were absorbed at equal rates as long as their solubility limits were not exceeded (n=5). Sitosterol absorption has not been studied in perfusion studies before. In feeding experiments it is poorly absorbed.7 Because it has been used therapeutically to reduce cholesterol absorption8 we also studied the effects of fisitosterol on the solubility of cholesterol in mixed micelluar solutions.
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Long chain fatty acids induce intestinal fluid and electrolyte secretion in man and experimental animals.' 4 In addition, they reduce absorption of organic solutes in the jejunum and ileum.3 4 These effects are thought to be responsible for the diarrhoea in certain malabsorption states. 5 We reported recently that cholesterol reduces the effects of oleic acid and taurodeoxycholate on jejunal water and solute transport.6 To test whether this observation is specific for cholesterol, the present study compares the effects of cholesterol on fluid secretion induced by oleate with those of f3-sitosterol, a plant sterol. The experiments provided in addition the opportunity to compare the absorption of cholesterol and ,3sitosterol during in vivo perfusion.
Sitosterol absorption has not been studied in perfusion studies before. In feeding experiments it is poorly absorbed.7 Because it has been used therapeutically to reduce cholesterol absorption8 we also studied the effects of fisitosterol on the solubility of cholesterol in mixed micelluar solutions. (Fig. 2 ). The figure also shows the solubility limits for each sterol in relation to fatty acid concentration. These lines are extrapolations from the solubility limits in 6 mM oleate and 10 mM taurocholate (Fig. 1) al fluid secretion supports the growth of sterol-dependent mycothese studies show plasmas.'6 The present observation, therefore, is than cholesterol in consistent with our hypothesis that cholesterol in the hat it reduces the intestinal lumen exerts its protective effect by 'erol is absorbed as stabilisation of the lipid bilayer membrane of the t its solubility limits enterocytes.i This hypothesis is based on the fact that fatty acids have detergent properties17 and that ents do not provide cholesterol reduces detergent effects on red blood he fluid secretion in cells'8 and stabilises phospholipid bilayer membe attributed to the branes in liposomes exposed to membraneudies3 6 and in view perturbing agents. 19 The fact that sitosterol was less was observed in the rapidly absorbed than cholesterol does not argue able 2). The data against the proposed mechanism by which sterols terol to reduce fatty reduce fluid secretion induced by fatty acids, not limited to this because the absorption rate of sterols does not %-sitosterol can also necessarily reflect their concentration in the cell stance, /-sitosterol membrane of the enterocyte.
The structural requirements for sterols as membrane stabilising agents are a planar sterol nucleus, a 3-f3 hydroxyl group and a side chain;20 these are all met by ,6sitosterol. Our observations, of course, have the limitation that absorption was only assessed by the recovery of the perfused lipid at the sampling site. The observations will, therefore, have to be confirmed in an animal model where recovery of the absorbed sterols in the thoracic duct lymph and their absorption in the perfused test segment can be measured simultaneously.
In feeding experiments ,¢sitosterol significantly reduces the absorption of cholesterol8 27 28 and this observation has been used therapeutically. 8 The mechanism by which /-sitosterol reduces the absorption of cholesterol has not been studied in detail. The solubility experiments show that the less soluble P-sitosterol reduces the solubility of cholesterol in mixed micellar solutions to a greater extent than would be expected from a mole for mole replacement of' cholesterol. 13sitosterol is less soluble, probably because its more bulky tail requires more space in the hydrophobic core of the mixed micelles. This would also explain why cholesterol solubility is reduced to such a degree in the presence of 13-sitosterol. As micellar solubilisation becomes rate limiting for lipid absorption,21 reduction of cholesterol solubility by the addition of sitosterol to the diet will reduce its absorption in feeding experiments or balance studies.27 g The current observations could find some therapeutic application in attempts to control the diarrhoea of patients with steatorrhea.
